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USB 

To repair leaking or damaged casing strings in gas* oil wells. 
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xmh ii 6ypoBWM pacTPopaM 
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(54) n/lACTblPb fl/lfl PEMOHTA 06CA/1- 
HOfl KO/lOHHbt 

(57) CyiuHOCTb M3o6peTeHnq: ycrpoftCTBO co- 
AepxcwT MeTa/i/iMMecKyio npoAO/ibHO-ro<(>pM- 
posaHHyio Tpy6y c repMeTM3npyioinMM 
noicpuTweM Ha Hapy*HOH nosepxHOCTM. Bo 
enaAMHax ro<t>p nnacTwpa Ha HapyxHow no- 
eepxHOCTM pacno/iOKen apMnpyioiuMH MaTe- 
pwa/i b BMAe HannaeoK M3 MaTepwa/ia c 
TeepAOCTbto 6onbuie tbcpaoctm Matepnana 
peMOHTwpyeMOM Tpy6w. BucoTa Han/iaaxu 
MMeeT BtwcoTy, npesbiujaioiuyio To/imviHy rep- 
MeTH3npyiotuero noxpwTWR nocne pacwupe- 
hmj» nnacTwpn. 2 nn. 


H3o6peTeHMe othocmtcw x He<t>Tera30AO- 

6blBaK>meM npOMWUJ/ieHHOCTM H MOXCT 6blTb 

ncno/ib30BaHO An« BOCCTanoe/ieHMP repMe- 

THHHOCTli CKB30KMH npM p6MOHT6 06C3AHUX KO' 
flOHH. 

Ue/ibio M3o6peTeHw« BB/ineTCR noBbiiue- 
Hwe HaAOKMocTvi coeAMHeHMA nnacTwp» c 06- 
caAMow Tpy6oH sa cseT mc k n tone hh r 
npoAO/ibHoro CMemeHMw nnacrupsi nocne ero 

yCT3HOBKM. 

Ha <t>nr. 1 noKa3an n/iacTbipb: Ha 4>wr. 2 • 
paapea A-Ana 4>mi\ 1. 

llnacTbipb coctoht H3 npoAonbHO-ro4»pn- 
poaaHHOvi Tpy6w 1. Hapy*H3« noaepxnocTb 
kotopom noxpuTa repMeTMKOM 2. bo ensAMHax 
nnacTbtpn 3 BbinonneHbi Han/iae** 4. 

YcTBHOBKa n/iacTbjpn a peMOH inpycMOM 
CKBaxuHe ocymecTen«eTc« c«eAyK>mnMo6pa- 

30M. 

rinacTbipb cnycKaioi a c*ea*<MHy « paciun 
P«K)T AOpHupyiomeM ronoBKOvi ripn pacwupe 
mum nnacTupii 1 ao conppxeHww c o6c3ahoh 
rpy6ou MannaBKw 4 rpa H »Mn npe.ia'mcti e oft 


caAHyio xonoHHy 3a cser yeenwneHMR tbcpao- 
ctm no cpaBHeHMio c TBepAOcibto Meian/ia ko- 
noHHbi. ripn 3tom repMeTM* 2, o6naA3H 

nnaCTMMHOCTbK). C03A36T K0HT3KTHyK) npOM- 

HOCTb n/iacThipn c koaohhom. a HannaBKM 
npeAOTspamaioT ero CTpariiBaHMe npw C03Aa- 

HHH M36blTOMHblX yCH/lVlA fipH flpOTPrHB3HWH 

AO p h h p y k> mew ronoBKM. 

npeAno^eHHbJM n/tacrupb mo^kct 6uTb 
Hcno/ib30BaH A/in ooccTaHOB/ieHMR repMeTMH- 

HOCTM 06C3AHWX KO/IOHH. MMCKXMHX nOBpeJK- 
AeHMR B BHAe OTBepCTMH. Tpeil^HH, M3HOCa 

CTeHOK. pa3pbiBOB m APyrwx Ae4>exTOB. 

TaxoM n/iacTupb MO)xeT hsmtm npuMene- 
Hwe Taxxe np w ycTanoBice njiacTMpew b otkpm- 
tom cTBone b MHTepBa/ie TBepAwx nopoA 
(necHdHHKH h ap ). HanpMMep b yro/ibHOH npo- 
MwujneHHOCTH npH 6ypeHnn pa3BeAOM»«bix h 
Apymx cxBawMH. 

cDopMyna H3o6peTeHHR 
DnacTupb /yifl peMOHTa o6caAHOH ko/ioh- 
Hbi. 6K/iK>saK)U4HH HeTannviMecxyx) npoAontno- 
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ro<|>pnpoBaHHyio rpy6y. repMeTn3npy>omee 
noKpwTMC m pacnonoxeHHWM bo endAMMax 
ro<J>p apMnpyiomuM MaTepwan c TBepAOCTbw. 
6o/ibuiew TBepaocTM Maiepna/ia peMOHTwpye 
mom ko/iohhw. 0T/iimaK>mMwc« TeM. MTO. 
c ue/ibio noBwiueMMfl HaAexHOc™ coeflMMe- 


Hufl n/iaciwp* c o6caAMO* ipyfiow 3a cvei 
ncK/iK5MeHMP npoAO/ibHorocMeiaeHM« nnacrw- 
p» noc/te ero ycraHOBKw. apMwpyiouiMw MaTe- 
pwa/i Bwno/iMeH b ewAe Han/iaeiu* bwcotom. 
5 npesbiiiiaiomeM to n tunny repMeTMa^pyiouiero 
noKpbiTMR nocne pacwMpeMM« nnactbipa. 
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(54) PATCH FOR CASING REPAIR 
(57) Essence of invention: The device 
contains a longitudinally corrugated 
metal tube with a sealing coat on the 
exterior surface. In the grooves of the 
patch corrugations on the exterior 
surface, a reinforcing material is 
disposed in the form of weld beads made 
from material with hardness greater than 
the hardness of the material in the pipe to 
be repaired. The height of the weld bead 
is greater than the thickness of the 
sealing coat after expansion of the patch. 
2 drawings. 
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The invention relates to the oil and gas production industry and may be used to restore 
leaktightness in wells when repairing casings. 

The aim of the invention is to improve the reliability of joining of the patch to the 
casing by eliminating longitudinal shifting of the patch after it is set. 

Fig. 1 shows the patch; Fig. 2 shows section A-A in Fig. 1 . 

The patch consists of a longitudinally corrugated tube 1, the exterior surface of which 
is coated with sealant 2, and weld beads 4 are implemented in the grooves of patch 3. 
The patch is placed in the well to be repaired as follows. 

The patch is lowered into the well and expanded by a coring head. When patch 1 is 
expanded until it joins with the casing, weld beads 4 cut facewise into the casing 
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because they are harder than the metal in the string. In this case, sealant 2, which possesses 
plasticity, creates the contact strength between the patch and the string, while the weld beads 
prevent it from shifting when excess stresses are created as the coring head is pulled through. 

The proposed patch can be used to repair leaks in casings having damage in the form 
of holes, cracks, wear on walls, breaks, and other defects. 

Such a patch may also be used in setting patches in an open hole in an interval of hard 
rocks (sandstone, etc.), for example in the coal industry when drilling exploratory and other 
holes. 

Claim 

A patch for casing repair, including a longitudinally 
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corrugated metal tube, a sealing coat, and reinforcing material disposed in the grooves of the 
corrugations with hardness greater than the hardness of the material in the string to be 
repaired, distinguished by the fact that, with the aim of improving the reliability of joining 
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of the patch to the casing by eliminating longitudinal shifting of the patch after it is set, the 
reinforcing material is implemented in the form of weld beads of height greater than the 
thickness of the sealing coat after expansion of the patch. 


[see Russian original for figures] 
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(54) DEVICE FOR APPLYING LUBRICATION TO INNER SURFACE OF LONGITUDINAL-CORRUGATED 
PIPE 

(57) Abstract 

FIELD: mechanical engineering. SUBSTANCE: rod has a set of flexible collars peripherally engageable 
with the inner surface of a pipe. The collars have a surface profiled according to projects and 
hollows of the pipe and identical to the pipe cross section. The collars have ribs of stifmess on 
the projections. The collar stifmess on this sections is equal or higher than that of hollow 
sections of the collars. EFFECT: Improved structure. 2 dwg 
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(54) yCTPOftCTBO flJlH HAHECEHHfl CMA3KM HA BHYTPEHHK>K> IIOBEPXHOCTb 
nPOAOJILHO-rCKDPWPOBAHHOM TPYBtl 

(57) Abstract 

CymHOCTb n3o6pereHHH: uttok CHadaeH na6opoM anacnraHbix KOHraKTOpyionmx no nepHMerpy c 
BHyrpeHHeft noBepxHocrhio Tpy6hi MaHjKer. Mem^y waHxeTaMH pacnonojKeH cMaaoTObrii cocraB. MamKerbi 
hmoot jmeHTHHByK) cwanno npo^ojibHO-ro<^piipoBannoft Tpy6w npo<J»nnnpoBaHHyK> no ee enaflimaM w 
BbicrynaM noeepxHocTb. Ha BbicTynax wauxeTbi cHa6«eHbi pe6paMH JKecTKOcro. >KecTKocTb Maimer Ha 
3TMX VMacroax paeua mm (kuibnie jkccpkocxm Mamser Ha yMacTKax ena^HH. 2 wn. 
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Description [OancaHHc H3o6pcremra]: 


K306peTCHHC 0TH0CHTCH X CTpOMT€JIbCXDy. E MaCTHOCTH K OaXUMTC weTaJUia Tpy6 OT B03^eflCTBHn 

arpeccHBHbix cpen, a wmchho k ycTpoHCTBaM Ann HaHeceHran noKpbirHii Ha BHyTpeHHiox> noBepxHocrb 
npo^QJTMo-ro(J)piTpoBaHHHix Tpy6. ncnoaifa3ycMwx b He<J>Tera3OB0ii npoMb.mnieHHOCTH npa penoirre o6ca^itbrx 

KQ7I0HH. 

I43Becrua ycranoima. c nowowbio xoropoM upjumppmecKJUE Tpy6bi ro4>piipyK)T. 3a-rcM noflBepraiOT 
HopMa/iH3aju»H TOKaMM BbicoKOtf nacTOTbi (TDMK h CMa3Ky Tpy6 ocymeCTBUHiox a° " nocne rxxJpHpoBaHHH 
H, ecjm RO ro^pHpoBamin CMa3Ky Kpyrnwx Tpyt> ocynjecTHnniOT iraBecTHbacw npneMaMn: caxfonanHBOM 
cMa3ouHoro MaTepnana, nneBMaTnuecKKM pacribuieHneM rout iiok p bi bhmmh npo6Kaxai, to nocne 
pcxftpHpoBaHKH cMa3Ky Tpy6 ocyiuecTBjiHioT c nouocqbio namm, cMOMeimoft b cMaoxe h npoxHrasaewoM na 
rpoce. 

Kpowe totx), cropesoiyio CMaaxy, HaHeceHHyx) nepc^ rxxJjpHpoBaHHexi h OKanHHy MeTanna nocne TDM. Taxme 
cneflyeT ynannTb c HHyrpeHHeH noDepxHOCTH Tpy6bi nepen, btopiwhoh cwaaKOH. 

M3BecTHa TaKJHte ycraHOBKa n/ra HaneceHMH xsMfywc noKpbiBHbix waTepwanoB Ha BHyTpeHHKno noBepxHocrb 
Tpy6 c noMombJo nepeMeLqaiotuwxcn sjiacrmnbtx. npo6oK c MexaHtraecKHM npHBonpM. Ona coctoht H3 jnayx 
anacTUMHbix npo6oK, o#Ha kg Koropbix uojjjbb^xhsl 6 npocTpaHCTBO Mtmpy npoOKaMH 3annBaiOT pacae-raoe 
KOjnwecTBO noicpbiBHoro Marepif ana n cmaTWM BOQ^yxoM, no^asaeMWM non. K36biTo«mbiM flaBJieHHeM 0,2 - 
0,3 MTIeu nepcMernaioT npo6Kn no TpyoonpoBony. Ilpo6KH cooflaiOT Heo6xojn*Myio KOHTaxTHyio 
repMenraHOCTb, a hx Hapyjsiibo* nnaMeTp Bbi6HpaioT b 3aBHem*ocrH ot naBnemin OKaxoro B03nyxa, 
BR3K0CTU noKpbiHHoro MaTepnana h bo3moxhocth ocTaaneHMH nocneflHero b bhac Tomtoro khakopo cjidh 
Ha BHyrpeHHeA noaepxHOCTK Tpyfk>npOBon,a, 

O/jHaKO t3lkhc npo6Kn win vcaHxeTbL iient>3H Mcnoji b30Barb b rxxfrp wpotia in i on Tpy6e, Tax KaK hct KOHTaKTa 
MaHmeTw co bccm nepHMerpoM xpy6bi. KouraKT Mau»eT h npo^on BHo-rcxJpHpoBaHHOM -rpy6bi 6y^er tojibko 
no BnaAKHaM rxx}>p, a Ha Bwcrynax rxxjjp BBuny ero orcyTCTBwn c MaiLffieraMii oyflyr cKannMBaTbcn oTXOflbt 
o6ropeBraero Meranna h npentn^ytnefi cuasKM. noBTopHan cwa3Ka nocne o6pa6oTxn TBU raKwe 6yner 
3aTexaTb Ha 3th HenpmgMMaeai hi e MamaeTOH yMacrxH. 

3anaMen H3o6peTejmn hbjihctch noBbimeHne KanecTBa cmsl3kh c onHOBpeMeHHOH onucTKOft BHyTpeHHeft 
noDepxHOCTH nponoJibHo-po^pnpoBaHHoi* Tpy6bi 3a cner o6ecneneHHH KOHTaKTHono npHnerannn ManxeT no 
nepHuerpy BHyrpeHHeit noBepxHocru o6pa6aTWBaeMOH Tpy6bi. 

nocraBJieHHan i^enb flocTMraercn tcm, hto MaHxeTbi hmoot npo^iii7iHp0BaHHyK> c HnaflHHaMM a BbicrynaMH 
noBepxHocrb, H^eHnwHyio ceueHHio ROHTaRxupyionxeH Tpy6bi f Ha Bbierynax MaHxterbi cHa6»eHbi pe<3paMH 
wecTKOCTH, npn otom KecTKOCTb MaroKCT Ha yrax jniacrKax pasea vum 6onbme jkcctkocth Maimer Ha 
yMacTKax hx BnanHH. 

KoHTaKTHan noBepxHocrb no^BHJKHbix w HenonBHKHbix MaHJKerr M^eHTHMHa BHyxpeiffleMy npo^nmo 
o6pa6aTbiBaeMoft -rpy6bi no ee nepHMerpy. TaK Kax npo4>nm> Tpy6bi HMeer cnoKHyio <J>opMy, cocroynnyio H3 
conpnweHHbix ywacTKOB BbicrynoB h ena^HH, to n^nn topo, uto6u Mauserbt He TepHjra ycroftmiBocTb upvi 
npo^BHjKeHHM b TpyCe, Ha MaHxerax no HbtCTynaM BbmanHeHbi pe6pa KecTKOCTH, Koropbie o6ecneHHBaioT 
paaHOMepHoe nprosaTHe MaBJKer k Tpy6e m HaHeceime CMa3KH paBHowepnbEM cnoeM. 

}KecTK0CTb MdHseT paamwHa na ana«nnax h Bwcrynax, TaK Kan ciuia Tpesnn c Tpyoofi na Hbicrynax 
6ojifc»me, tteM Ha Bna^imax. npw paBHott jRecTKOCTM ^e<J>opMai^w« Ha Bwcrynax Mawser 6yner 6onbrae. tiro 
MoneT npHBecm k 3axeKaHHJO peaimbi 'n 6ojiee 6wcrpoMy ee M3HOcy. McnoJXHeuMe pe6ep «ecTK0CTH Ha 
Bbicrynax uamRer ynpo^mner hx, npiraeM cTeneHb mecTKOCTM 3aBMCHT ot MapKH peaHHbi, ee 
sjiacnwHOCTH, Tonn^WHbi MamKeTbi m pa3Mepon npo^ori bHO-ixxj)pwpOBaHHOM rpy6bi. 

Ha 4»wr.l H3o6pameH o6mHH B«n ycrpoiicTBa; na (J>mt.2 noKaoaHa b nonepewoM ceueHHM MaHxera c 
npo^>Hn HpoBaHHOH KomaKTHOM noBepxHocTwo. noMen^eHHan BHyrpb npo^anbHO-rxx^pupoBaHHOH Tpy6w, 
paapeo A- A Ha <Jwr.l. 

YCTpOHCTBO COCTOHT H3 Ha6opa HenO£BH>HHbtX MaHJKeT 1 H UO^BHJRHOM MaRKCTbl 2 C pe6paMM JKeCTKOCTH 3. 

pacnonoTKeHHbix Ha mroKe ,4 w CMa3KH 5, Koropan 3anonHner npocrpaHCTBO Mewny MaKweTaMn 1 h 2, a 
Taiuae coAepjKMT Kpbiuixy 6, Koropan coctomt wo ociioBaHHH 7 h 8 h 3arnymKH 9 co mTyuepoM 10. 
3aKpenneHH0H na KOHue npoAonbHO-ro<J»pHpoBaHHOH Tpy6bi II, HMeiomeii Bna^KHbi 12 h BbicTynbi 13. 

YcTpoflcTBO pa6oTaer cnenjnomwM o6pa30M. 

HenoABuwHbie MaH«cTw 1 jkcctko KpenHTCH Ha oixoKe 4 h BBonnTcn c Topi^a b npoflonbHO-rxxJpwpoBaHyio 
Tpy6y 11, a Maitmera 2 nacamnBaercn na uttok 4 c bo3mojrhoctuo nepeMecneHim no nrroKy. npocrpaHcrrBO 
uempy 3Thmm MawscTaMH 3ananHneTC5i CMa30WbiM cxxrraHOM 5. Co6paHHbie Ha urroKe MamReTW 
nponBurajoT Buyrpb Tpy6t>i, 3aT€M c Topna Tpy6bi 11 o^eBaiOT m kpchht ocnooaiom 7h8h 3arnyiEKy 9 co 


nrryqepoM 10 pa3beMHotf Kpbnmar 6. ITocne Moirraxa ycTpoftcrea Ha xpy6c 11 nepes nrrynep 10 no^aercH 
jjaanemie Boanyxa, noR ^eHCTHneM Koroporo npoKcxonMT iipo^muKeiiMe BHyrpn Tpy6si MaHKer 1 h 2 co 
mTOKOM 4 H CMa3K0iS 5 Mexfly hhmm. Ilpa ctom ua6op HenoflffliKHbix Manaer 1 cHHMaer c aryrpeHHeii 
nooepxiioeTH npo^ojibHO-rxxfpHpoBaHHOH xpy6bi 11 crapyio cwa3Ky, oKanraiy, a nonBM«Ha« uaHmera 2 no# 
AeftCTBHCM ^qanneHMH tx>3^yxa CKantowT no urroKy. CMa3Ka 5 BbmaBJiHBaercH d 3a3op Mcm^y MaHJseroH m 
npcxJ)njieM BHyTpeHHeii noaepxHocTH Tpy6bi 11 h hslhochtch Ha ary noeepxHocrb. 

TTpn Bbixo^e H3 Tpy6t>i 11 Ha6opa Manser 1 h 2 nporoeoflMTCH onunoMeHHe no/ja^m B03flyxa uepe3 nrryi^ep 10 
h /jeMoirraHt pa3*b€MHOH xpbimKH 6. 

Tax KaK MaHwcTbi 1 h 2 hmoot $opMy npo^unn HapyTraon KOHTaKTHoft noBepxHocni, HAeimnnyio $opMe 

BHyTpCHHOft nOBepXKOCTM npO^OJIhH0-rX)$pHpOBaHH0H Tpy6fal 11, TO BHyTpeHHHH nODepXHOCTb Tpy6bl 

paHHOMepHO oMMmaercH HenoAB&usHbDAi uaHxeraMH 1, to ecrt nepejj HaHeceHMeM cwaoKw hodoh crapan 
CMa3Ka ynajiHerc«, a b 3a3op \iexjxy MamseTofi 2 n BHyrpeHHeft noeepXHocrbJo Tpy6w 11 BbiAaanHBaeTCH 
cwa3Ka, KOTopan paBHOMepHO HaHocurcH no BHyrpCHHCK noBepxHocm no Bcea jyiMHe Tpy6w. B Kam^oM 
■nmopaoMepe o6ca£Hbix Tpy6 oT^enbHoft TorannHbi npHMeHHercH ruiacTbrpb, n/nma nepimerpa 

Hapy^Hofi noeepxHocTH KOToporo HecKOJibKO 6onbinc jjnasHhi BHyrpcHHeM noBepxHocni o6ca^Hofl Tpy6bi b 
mrrepBane pewioHra. A Tax KaK n/ncia nepuMerpa pjisi KajKjjon Tonunrobi ctchkh cboh, to h BHyrpeHHUH 
npo4>ioib nnacTbipn n/in Kamjxpfi TorannHbi ctchkh o6canHOH Tpy6w paajnrqen h cooTBercTBemio 
Heo6xonraio csoe ycrpoHCTBO. 

3aBHcrouocTb pa3\iepoB MaHTKeTbi or TwnopaoMepoB ro^pwpoBaHHbrx Tpy6 ceejjena b Tafinnuy. 

npejyiaraeMoe ycrpoHCTBO \tomer 6biTb ncnojib3OBaH0 npw jraroTOBJieHMH nnacrbipeuL, npHMeHHCMbix ^nfl 
BoccTaHOBJieHMH repMcnwHocTH o6caflHbix kojiohh njiaMeTpOM 140, 146, 168 mm h npyrnx pasMepoB. 

Cntpyer WMerb BHM^y, »ito b 3aHwcwM0CTH or TBep^ocrw pe3MHbi njfaMerp nojjBHTKHOH MattseTbi jxqjitkch 
6biTb pasHbiM AKaMeTpy HenoBHiKHbix uaHxer (npw MacnooeroocronKOH pcoirae cpe^neit TBepflocro) mm 
Mesbuie me njxaMerpa (npH Macjio6eH30CTOMKOH peomie noBbnneHHOH TBepnocni). nocne;niee ycnoBHe ynreHo 
B^syx nocnen^rax rpa^ax TaoVmnbi. 

Mcnanb30BaHne M3o6pcreHMH no3BOjnrr noBbicwrti Ra^ecroo HaHcccHUH CMa3KH Ha BHyTperanoio 
noBepxHocTb npofl0JibHO-rt)+pHpoBaHHbix Tpy6 h ona^MTertbHO coKpaTMTb TexHOJiorauecKyio onepaqmo no 
nonroroBKe Tpy6w k wcnanH30BaHino b cKBaanHe. 

TaKan MaHweTa Mo»er 6biTb npHMeHeHa TaiUKe npw o6pa6oTKe npo^ojibHO-ro$piipoBaHHbix Tpy6 r b 
paaroroibrx ycTpottCTBax, rj\e ohh wenon b3yK>TCH. 


-4- 


Claims [<Dopv*yna H3o6pereHiiH|: 


yCTPOMCTBO flJW HAHECEHMH CMA3KM HA BHYTPEHHBOIO FIOBEPX HOCTb 
nPOflOnbHO-rODPMPOBAHHOM TPYEbl, coAep«aiuee MexaHHMCCKuA npwBOA, hitok c Ha6opoM 
9jia c n TOHb ix KOOTaKTTipyionjHX no nepnxteTpy c HHyrpeHHeft noBepxHocrwo Tpy6bi MaHHteT, 
pacnonoffieHHboi uempy MaHmeraMM cMa30HHt>tH cocTas n 3anopHbas y3en. OTJiireaioineecH tcm, hto 
MamseTbi hmoot H^enxmmyio ceMerooo npo^ojibHo-ro^pHpoBaHHoii Tpy6bi rrpo^rcrnrpoBaHHyio no ee 
Bna^HHaw h BwcrrynaM noBepxHocTb, iipM 3tom MaHmerw Ha Bbicrrynax CHa6xeHbi pe6paMM xecrKocTH, a 
KocTKOCTb MawseT Ha 3Twx yMacTKax paoHa hjih 6ojibme mecxKocTH MairaeT Ha ywacncax kx Bna^HH. 


Drawlng(s) (MeprexHl: 



Qui./. 
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(54) DEVICE FOR LUBRICATING INNER SURFACE OF LONGITUDINALLY 
CORRUGATED PIPE 

(57) Abstract: 

Substance of invention: A rod is fitted with a set of elastic cups which are brought in 
contact with the inner surface of a pipe over the entire pipe perimeter. Lubricant is filled 
into the space between the cups. The cups are profiled identically to the inner surface of 
the longitudinally corrugated pipe so that they have ridges and grooves identical to those 
on the pipe surface. The cup stiffness at the ridges is equal to, or greater than, that at the 
grooves. 2 dwgs 


Description: 

The present invention relates to construction and — more specifically — to the protection 
of pipe metal from aggressive media; in particular, it relates to devices for applying 
coatings to the inner surfaces of longitudinally corrugated pipes used in oil and gas 
industry for repairing casing strings. 

An apparatus is known, using which cylindrical pipes are corrugated and then normalized 
with high-frequency currents (HFC), and, while prior to being corrugated cylindrical 
pipes are lubricated by known methods such as the self-feed of lubricant, pneumatic 
spraying or application of lubricant through the use of cover plugs, after the corrugation 
process the pipes are lubricated using hemp which is soaked in lubricant and then pulled 
through the pipes by means of a rope. 

Also, the lubricant burnt during the corrugation process and the metal scale formed 
during the HFC treatment need to be removed from the inner surface of the corrugated 
pipe before it is re-lubricated. 

An apparatus is also known, which serves for applying liquid coating materials to the 
inner surfaces of pipes with the use of power-driven movable elastic plugs. The apparatus 
has two elastic plugs, one of which is movable. A definite quantity of coating material is 
poured into the space between the plugs, and the plugs are moved along the piping by 
compressed air supplied at an excessive pressure of 0.2 to 0.3 MPa. The plugs create the 
necessary contact tightness, and their outside diameter is selected according to the 
compressed air pressure and the coating material viscosity and also so as to ensure that a 
thin liquid layer of coating material is applied to the inner surface of the piping. 

However, such plugs, or cups, cannot be used in a corrugated pipe since there is no 
contact between the cups and the pipe over the entire pipe perimeter. The cups will 
contact the longitudinally corrugated pipe only at the grooves between corrugations, and 
burnt metal and the previously applied lubricant will accumulate on the corrugation 
ridges due to the lack of contact with the cups. Lubricant re-applied after the HFC 
treatment will also accumulate on the surfaces that do not come in contact with the cups. 

The object of the present invention is to increase the lubrication quality in the course of 
cleaning the inner surface of the longitudinally corrugated pipe by ensuring an adequate 
contact between the cups and the inner surface of the pipe over the entire pipe perimeter. 

This object is achieved by designing cups whose surface is profiled to produce ridges and 
grooves identical to those on the surface of the pipe under treatment. The cup ridges are 
provided with stiffening ribs; the cup stiffness at the ridges is equal to, or greater than, 
that at the grooves. 


The profile of the contact surfaces of the movable and fixed cups is identical to the inner 
profile of the pipe under treatment over the entire pipe perimeter. Since the pipe has a 
complex profile consisting of alternating ridges and grooves the stiffening ribs provided 
on the cup ridges prevent the cups from becoming unstable while they are moved along 
the pipe; due to the provision of such ribs the cups are uniformly pressed against the pipe 
and a uniform layer of lubricant is applied to the pipe surface. 

The cup stiffness at its ridges differs from that at its grooves since the friction between 
the pipe and the ridges is greater than that between the pipe and the groove surfaces. If 
the cup stiffness were the same, the cup ridges would be more strained, which would 
result in the rubber flow-in and in a more rapid wear of the cups. The stiffening ribs on 
the cup ridges strengthen the ridges, the degree of stiffness depending on the rubber 
grade, its elasticity, the cup thickness and the dimensions of the longitudinally corrugated 
pipe. 

Fig. 1 is a general view of the device, Fig. 2 presents a cross-sectional vies of a cup 
which has a profiled contact surface and is placed in a longitudinally corrugated pipe, 
section A-A in Fig. 1. 

The device comprises a set of fixed cups 1 and movable cup 2 provided with stiffening 
ribs 3 and mounted together with the fixed cups on rod 4, lubricant 5 filling the space 
between the cups 1 and 2, and cover 6 consisting of bases 7 and 8 and stopper 9 with 
union 10 which is fastened to the end of longitudinally corrugated pipe 1 1 having grooves 
12 and ridges 13. 

The device functions as follows. 

The fixed cups 1 are rigidly mounted on the rod 4 and inserted into longitudinally 
corrugated pipe 1 1 through one of the pipe ends, and the cup 2 is fitted on the rod 4 so 
that it is movable thereon. The space between these cups is filled with lubricant 5. The 
cups assembled onto the rod are moved into the pipe, and then the bases 7 and 8 of the 
split cover 6 and its stopper 9 with the union 10 are mounted and fixed at the end of the 
pipe 11. After the device is mounted on the pipe 11, compressed air is supplied via the 
union 10 with the result that the cups 1 and 2 move inside the pipe together with the rod 4 
and the lubricant 5 contained in the space between the cups. As this takes place the set of 
fixed cups 1 removes the old lubricant and the scale from the inner surface of the 
longitudinally corrugated pipe 1 1 , and compressed air causes the movable cup 2 to slide 
along the rod. The lubricant 5 is squeezed out into the space between the cup and the 
inner surface of the pipe and applied to this surface. 

When the set of cups 1 and 2 moves out of the pipe 1 1, the compressed air feed through 
the union 10 is shut off and the split cover 6 is disassembled. 

Since the external contact surfaces of the cups 1 and 2 are profiled identically to the inner 
surface of the longitudinally corrugated pipe 1 1, the inner surface of the pipe is uniformly 
cleaned by the fixed cups, i. e., before fresh lubricant is applied the old lubricant is 


removed and then fresh lubricant is squeezed out into the space between the cup 2 and the 
inner surface of the pipe 1 1 and uniformly applied to the inner surface of the pipe 
throughout its entire length. With each size of casings use is made of a patch whose outer 
surface perimeter is somewhat longer than the inner surface of the casing over the repair 
interval. And since for each wall thickness the length of the perimeter is different the 
inner profile of the patch differs with each casing wall thickness, requiring the use of a 
separate device. 

The dependence of the cup dimensions on those of corrugated pipes is tabulated below. 

The proposed device can be used in making patches which are utilized for the purpose of 
restoring the tightness of casing strings 140, 146 and 168 mm in diameter, as well as 
casing strings having other diameters. 

It should be borne in mind that depending on the rubber hardness, the movable cup 
diameter must be equal to that of the fixed cups (in the case of oil- and gasoline-resistant 
rubber of medium hardness) or must be smaller than the fixed cup diameter (in the case 
of oil- and gasoline-resistant rubber of high hardness). This requirement is taken into 
account in the last two columns of the table. 

The use of the invention would make it possible to increase the quality of lubricating the 
inner surface of longitudinally corrugated pipes and would considerably reduce the time 
and effort spent in preparing such pipes for use in wells. 

Such a cup can also be utilized for processing longitudinally corrugated pipes in various 
devices when these pipes are used. 


Claims: 


A DEVICE FOR LUBRICATING THE INNER SURFACE OF A LONGITUDINALLY 
CORRUGATED PIPE, which consists of a power drive; a rod carrying a set of elastic 
cups contacting the inner surface of the pipe over the pipe perimeter; lubricant contained 
between the cups; and a cover assembly and wherein the cups are profiled identically to 
the inner surface of the longitudinally corrugated pipe so that they have ridges and 
grooves identical to those on the pipe surface, the cup ridges are provided with 
strengthening ribs, and the stiffness of the cups at the ridges is equal to, or greater than, 
that at the grooves. 


Drawings 


Fig. 1 


Fig. 2 
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